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Decis ion  Support Systems (DSS) r e p r e s e n t  an e v e r  i n c r e a s i n g  
- p o r t i o n  of  t h e  investment  i n  computer-based systems i n  o rgan iza t ions .  
Unlikp e a r l i e r  systems which aimed t o  r e p l a c e  e x i s t i n g  c l e r i c a l  
p roces se s  wi th  f a s t e r ,  more e f f i c i e n t  c l e r i c a l  p roces se s ,  DSS a t t e n p t  
t o  extend and expand t h e  c a p a b i l i t i e s  of o r g a n i z a t i o n a l  d e c i s i o n  
makers. Th i s  fundamental d i f f e r e n c e  i n  purpose between DSS and 
c l e r i c a l  systems causes  our  e x i s t i n g  n o t i o n s  about  system succes s  t o  
be inadequate .  Th i s  paper  explores  t h e  i s s u e  of DSS succes s ,  a sk ing  
what it I s ,  how it can be measured, and what can be done t o  f a c i l i t a t e  
it. 
*Support f o r  t h i s  pape r  was provided  by t h e  Center  f o r  
Econometrics and Decis ion  Sc i ences ,  Co l l ege  of  Business  
Adminis t ra t ion ,  Un ive r s i t y  of F l o r i d a .  
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DSS Success: Measurement and F a c i l i t a t i o n  
-
I. Defininq Success 
- 
The continuing s h i f t  i n  emphasis i n  computer-based system 
development from c l e r i c a l  and t r a n s a c t i o n  processing systems t o  
dec i s ion  support systems (DSS) r a i s e s  many new i s s u e s  f o r  system 
des igners ,  users ,  and researchers .  Among those  i s s u e s  is t h e  
measurement of system success. 
Transaction processing systems {TPS) aim t o  replace  an e x i s t i n g  
c l e r i c a l  process with a more mechanized vers ion  of t h a t  process. They 
do nothing fundamentally new. A s  such, t h e  measures of t h e i r  success 
a r e  s t ra ight forward:  
1. Does t h e  system accomplish t h e  process it was designed t o  
accomplish ( i . e . ,  t he  e x i s t i n g  c l e r i c a l  t a s k ) ?  
2 .  Does t h e  system accomplish t h e  process with g rea te r  speed and 
accuracy than did t h e  system (manual o r  automed) it replaced? 
3 .  Does the  system accomplish t h e  process a t  lower c o s t  
( inc luding both development and opera t ing  costs1 than d id  t h e  system 
it replaced? 
Assessing success of t h i s  type  of system i s  relativel: .  easy because 
t h e  p r i o r  system provides a benchmark a g a i n s t  which t h e  new system can 
be measured; 
Center for Digital Economy Research 
Stem School of Business 
IVorking Paper IS-81-28 
Page 3 
DSS seldom have an e x i s t i n g  benchmark system a g a i n s t  which t h e i r  
performance can be measured. ~ o s t  DSS a t tempt  t o  extend e x i s t i n g  
p roces ses  o r  t o  provide suppor t  f o r  new processes  [Ginzberg, 1979a; 
Keen and Morton, 19781. Unlike TPS which aim a t  e f f i c i e n c y  -- doing 
t h e  same t h i n g s  b e t t e r  -- DSS aim a t  e f f e c t i v e n e s s  -- doing b e t t e r  
t h i n g s .  Thus, t h e  u l t i m a t e  aim of a DSS is  t o  improve t h e  q u a l i t y  of 
d e c i s i o n  making, o f t e n  by changing the  dec i s ions  t o  which system u s e r s  
a t t e n d .  
Unfortunately,  measuring t h e  q u a l i t y  of dec is ions  i s  not  a n  easy 
t a s k .  Some e f f o r t s  t o  do s o  have been made i n  c o n t r o l l e d  environments 
such a s  l abo ra to ry  experiments (e .g . ,  Mock, [19711) and bus ines s  games 
( e - g . ,  Marcotte, 119741). However, even i n  t hose  c o n t r o l l e d  
environments,  where o b j e c t i v e  measures of dec is ion  q u a l i t y  e x i s t  and 
t h e r e  a r e  no exogenous in f luences ,  measuring d e c i s i o n  q u a l i t y  has  
proven t o  be q u i t e  d i f f i c u l t .  I n  "real world* s i t u a t i o n s ,  where t h e r e  
a r e  seldom o b j e c t i v e  measures of dec i s ion  q u a l i t y  and numerous 
exogenous v a r i a b l e s  i n t e r a c t  wi th  t h e  dec i s ion  t o  determine u l t i m a t e  
outcomes, measuring d e c i s i o n  q u a l i t y  i s  we l l  niyh impossible .  
A s  a r e s u l t  of t h e s e  measurement problems, some s u r r o g a t e  f o r  
dec i s ion  q u a l i t y  must be used t o  measure t h e  success  of a DSS. Three 
candida tes  have been sugges ted  i n  t h e  l i t e r a t u r e  -- d e c i s i o n  p roces s  
(e. g. ,  S t a b e l l ,  [I9741 ) , system usage ( e .  g. ,  Lucas, 119781 ; Wynne, 
[I9771 ) ,  and u s e r  s a t i s f a c t i o n  (e .g. ,  Ginzberg, [1978bl) .  
I n  theory ,  measuring t h e  d e c i s i o n  process  a s  a s u r r o g a t e  f o r  
dec i s ion  q u a l i t y  makes a g r e a t  d e a l  of sense.  Models of d e c i s i o n  
making processes  e x i s t ,  and t h e s e  models can be used t o  sugges t  
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c h a r a c t e r i s t i c s  of a  "good" dec i s ion  process  -- e.g., t h e  number of 
a l t e r n a t i v e s  considered,  t h e  number of dimensions used t o  eva lua t e  
a l t e r a n t i v e s .  These p roces s  c h a r a c t e r i s t i c s  can be measured both  
be fo re  and a f t e r  t h e  system i s  implenented t o  determine whether t h e  
system l e a d s  t o  an  improvement i n  t h e  dec i s ion  process .  There a r e  two 
problems wi th  t h i s  approach. F i r s t l y ,  t h e  l i n k  between 
c h a r a c t e r i s t i c s  of t h e  d e c i s i o n  process  and q u a l i t y  of t h e  r e s u l t i n g  
d e c i s i o n  is not  f i r m l y  e s t a b l i s h e d .  Thus, it i s  not  c l e a r  whether 
e v a l u a t i n ?  m3re a i t e r a t i v e s ,  f o r  example, w i l l  r e s u l t  i n  b e t t e r  
d e c i s i o n s  o r  no t .  S t a b e l l  119771 has a r g ~ e d  t h a t  much more research  
i s  needed i n  o rde r  t o  b e t t e r  understand t h e  dec is ion  aaking  p roces s  
and t h e  way i t  impacts d e c i s i o n  q u a l i t y .  The second problem wi th  t h i s  
approach is  t h a t  it is t ime consuming and p o t e n t i a l l y  q u i t e  expensive. 
The dec i s ion  maker must be t r acked  throughout t h e  e n t i r e  dec i s ion  
making process .  P a r t s  of  t h e  process  might be captured  by 
au tomat ica l ly  logging  h i s  u se  of t h e  DSS. But, obse rva t ion  and 
in t e rv i ewing  a r e  l i k e l y  t o  be necessary t o  cap tu re  o t h e r  a s p e c t s  of 
t h e  process .  Even then ,  it is n o t  c l e a r  t h a t  t h e  e n t i r e  process  can  
be  captured,  t h a t  t h e r e  a r e  no t  a s p e c t s  of t h e  process  t h a t  n e i t h e r  
can be ve rba l i zed  by t h e  d e c i s i o n  maker nor leave  a  t r a c e  i n  t h e  
system log. 
Both system usage and u s e r  s a t i s f a c t i o n  a r e  more e a s i l y  maasured 
t h a n  i s  t h e  d e c i s i o n  process .  Fu r the r ,  given t h e  l a c k  of c e r t a i n t y  
about  the  l inkage  between d e c i s i o n  process  and d e c i s i o n  q u a l i t y ,  a 
s t r o n g  case  can be made t h a t  usage and s a t i s f a c t i o n  are not  i n f e r i o r  
to process  a s  s u r r o g a t e s  f o r  dec i s ion  q u a l i t y .  Those who f a v o r  system 
usage a s  t h e  measure of system sucess  a rgue  t h a t  u n l e s s  t h e  system i s  
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used, it cannot impact decisions.  Hence, t h e  degree of system usage 
i s  l i k e l y  t o  c o r r e l a t e  s t rong ly  with the  degree of impact on t h e  
decis ion  making process and u l t imate ly  with t h e  q u a l i t y  of decis ions  
made. They argue f u r t h e r  t h a t  s ince  most DSS a r s  voluntary systems -- 
i . e . ,  users  have t h e  option t o  use the  system o r  not t o  -- usage i s  
more l i k e l y  t o  r e f l e c t  the  u s e r ' s  t r u e  evaluat ion of a  system than is  \ 
an expressed a t t i t u d e  (i.s., s a t i s f a c t i o n ) .  
Those wko favor user  s a t i s f a c t i o n  a s  the  measure of DSS success 
aryue t h a t  usage, even of voluntary systems, does not  always r e f l e c t  
t r u e  s a t i s f a c t i o n .  Some DSS a r e  used because thsy a r e  the  b e s t  system 
-
ava i l ab le  t o  the  use r ,  although they do not,  i n  f a c t ,  meet t h e  u s e r ' s  
needs. In a t  l e a s t  one l a r g e  organiza t ion ,  DSS usage was encouraged 
by e l iminat ing  o the r ,  competing sources of information. While t h i s  
t a c t i c  c e r t a i n l y  increased system usage, it did not  inc rease  
s a t i s f a c t i o n ,  nor i s  it c l e a r  t h a t  it r e s u l t e d  i n  b e t t e r  decis ions .  
The argument t o  be made here is  t h a t  usage w i l l  l ead  t o  improved 
decision making only i f  it is motivated by s a t i s f a c t i o n  with t h e  
system. Usage i s  s t i l l  important,  even c r i t i c a l ,  t o  u l t ima te  system 
success; but ,  usage by i t s e l f  i s  not  enough. 
( I n s e r t  Sxh ib i t  1 about here.)  
The e n t i r e  quest ion of whether usage o r  s a t i s f a c t i o n  is  a  b e t t e r  
measure of DSS success would be i r r e l e v a n t  i f  it could be shown t h a t  
these  two measures tend t o  be highly co r re la t ed .  The a v a i l a b l e  da ta  
show this not  t o  be t h e  case.  Exhibi t  1 p resen t s  r e s u l t s  from severa l  
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research  s t u d i e s  which have inves t iga ted  usage of and s a t i s f a c t i o n  
wi th  DSS. It is  q u i t e  apparent t h a t  t h e  r e s u l t s  a r e  mixed. Whatever 
t h e s e  two va r i ab les  a r e  measuring, they a r e  not measuring the  same 
th ing.  Ives and Olson I19811 po in t  ou t  t h a t  t h i s  is  a common problem 
i n  a t tempts  t o  c o r r e l a t e  a t t i t u d e s  with behavior, and may r e s u l t  from 
poor s p e c i f i c a t i o n  of t h e  a t t i t u d e  t o  be measured. Another poss ib le  
explanation was suggested above. 
Where does t h i s  leave u s  i n  our e f f o r t  t o  define a measure of DSS 
success? 'JJe can e l i n i n a t e  both clecision q u a l i t y  and decis ion  process 
a s  having problems which a r e ,  a t  p resen t ,  too  l a rge  t o  overcome. 
Neither  system usage nor user  s a t i s f a s c t i o n  alone i s  a conple te ly  
adequate measure. S a t i s f a c t i o n  without ssage  has been observed i n  a 
number of s tud ies .  I t  implies "users" who a r e  s a t i s f i e d  with t h e  
system a s  long a s  they do not  have t o  use it. Clear ly ,  i n  such cases  
t h e r e  i s  l i k e l y  t o  be l i t t l e  impact on decis ion  making. Usage, then,  
would appear t o  be t h e  more important of t h e  two measures, s ince  
without  usage t h e r e  can be no impact on decis ion  q u a l i t y .  But, w e  
must look a t  usage i n  t h e  l i g h t  of u s e r  s a t i s f a c t i o n  wi th  t h e  system. 
Usage without s a t i s f a c t i o n  may i n d i c a t e  a system which does not r e a l l y  
meet use r  needs, w i l l  not  have t h e  des i red  impact on decis ion  making, 
and shouid not  be considered a success. 
The rnrnalnder of this paper w i l l  focus  on DSS usage -- what it 
means and how it can be measured and encouraged. 
11. Measuring DSS Usage i n  Research and P r a c t i c e  
- -
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Before d i scas s ing  how DSS usage can b e s t  be measured, it is 
a p p r o p r i a t e  t o  ask why we want t o  do so.  Both r e sea rche r s  and 
p r a c t i t i o n e r s  have an i n t e r e s t  i n  measuring D S S  usage, and t o  some 
e x t e n t  t h e s e  i n t e r e s t s  overlap.  The unique i n t e r e s t s  of t h e s e  two 
groups, however, d g h t  suggas t  t h a t  they  w i l l  be concerned wi th  
somewhst d i f f e r e n t  measures. 
P rac t i t i o r l e r s  seen  most concerned wi th  a s su r ing  t h a t  t h e  systems 
they  deveiop a r e  indeed used. They a r e  l i k e l y  t o  focus  on ques t ions  
such as: 
- What types of systems a r e  most r e a d i l y  accepted and used by 
dec is ion  makers? 
- What c h a r a c t e r s i t i c s  of t h e  system i n t e r f a c e  a r e  most important  
i n  a s s u r i n g  system acceptance and use? 
- What development s t r a t e g i e s  and t a c t i c s  most c o n s i s t e n t l y  l e a d  
t o  system use? 
- How can use  of an e x i s t i n g  system be  encouraged? 
A l l  of t h e s e  ques t ions  focus  on use  a s  a gene r i c ,  u n d i f f e r e n t i a t e d  
concept.  A perhaps ove r s impl i f i ed  s t a t emen t  of t h e  view under ly ing  
t h e s e  ques t ions  is  t h a t  ( 1 )  some use  w i l l  l e a d  t o  acceptance  of t h e  
system; ( 2 )  acceptance w i l l  l e a d  t o  cont inued  use; ( 3 )  cont inued  u s e  
w i l l  l e a d  t o  l ea rn ing ;  and ( 4 )  l e a r n i n g  w i l l  l e a d  t o  good use ,  t h e  
kind of use which w i l l  improve d e c i s i o n  making. Thus, t h e r e  i s  no 
need t o  worry about  t h e  Z e t a i l s  of usage, j u s t  whether it is occur r ing  
o r  not .  For t h i s ,  g ross  measures of t h e  amount of system usage a r e  
adequate.  
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Many r ~ s e a r c h e r s  a r e  concerned wi th  ques t ions  similar t o  t h o s e  
posed above. But equa l ly  a s  many a r e  concerned with o t h e r  ques t ions  
a s  we l l .  For example: 
- In  what p a r t s  of t h e  d e c i s i o n  p roces s  (e .g . ,  i n t e l l i g e n c e ,  
des ign ,  choice)  i s  t h e  system used? 
- In  what ways i s  t h e  'system ilsed a t  t h e  va r ious  s t a g e s  of 
decisFon making? 
- How does t h e  dec is ro?  process  change a s  a r e s u l t  of system use? 
- How does sys t eQ usza?c c - ~ o l v e  over  time? 
Answering t !~ese  types  of q u ~ s t i o n s  r e q u i r e s  a nuch more fFne-grained 
measurement of usage than  s the  case  f o r  tlie queszlons posed e a r l i e r .  
1t r e q u i r e s  . l e ta i led  rneas~lrernent of t h e  i n d i v i d u a l  func t ions  performed 
by t h e  system, t h e  sequences of func t ion  execut ion ,  and perhaps t h e i r  
t iming i n  r e l a t i o n  t o  events  e x t e r n a l  t o  t h e  system. Thus, i n  t h e  
d i scuss ion  t h a t  fo l lows ,  we should recognize  t h a t  t h e  needs of  
p r a c t i t i o n e r s  and of r e s a r c h e r s  i n  measruing DSS usage w i l l  no t  always 
converge. Since t h e  concern i n  t h i s  paper  is  measuring system 
success ,  and t h i s  is more d i r e c t l y  t h e  concern of p r a c t i t i o n e r s  t han  
of r e sea rche r s ,  our  d i scuss ion  w i l l  bend towards t h e  p r a c t i t i o n e r ' s  
pe r spec t ive .  
Before system usage can be measured, it must be def ined .  The 
dec i s ion  maker, t h e  person whose a c t i o n s  a r e  t o  be in f luenced  by t h e  
DSS, can "use" t h e  system i n  a t  l e a s t  t h r e e  fundamental ly  d i f f e r e n t  
wasy. The ' f i r s t  i s  d i r e c t ,  "hands-on" usage. In  t h i s  mode, t h e  
dec i s ion  maker p h y s i c a l l y  o p e r a t e s  t h e  t e r m i n a l  ( o r  p r e p a r e s  i n p u t  
r e q u e s t s  i f  t h e  system does no t  o p e r a t e  on- l ine)  and r e c e i v e s  d i r e c t l y  
t h e  ou tpu t s  from t h e  system. H e  ( o r  s h e )  assumes d i r e c t  c o n t r o l  of 
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t h e  system. 
Many dec is ion  makers, however, use D S S  through an in te rmediary .  
I n  t h i s  case ,  t h e  dec i s ion  maker does n o t  t a k e  d i r e c t  c o n t r o l  of t h e  
system, b u t  r a t h e r  communicates wi th  it through another  i nd iv idua l .  
Both t h e  inpu t s  ( o r  commands) t o  and ouputs  f r o 3  t h e  DSS a r e  screened 
$ 
by t h e  i n t e r w d i a r y .  
In  both hanas-on and i n t ~ r m e c l t a t e d  usage, t h e r e  i s  phys i ca l  use  
of t h e  DSS. Ic t h e  t h i r d  type  of usage, conceptual  usage,  t h e r e  i s  no 
phys i ca l  use  of t h e  DSS, e i the r  d i r e c t l y  o r  through an in te rmediary .  
This  type  of usage occurs  when t h e  d e c i s i a n  maker accep t s  t h e  concepts  
errbedded i n  t h e  DSS and i n c o r p o r a t e s  them i n t o  h i s  d e c i s i o n  making 
process ,  bu t  does n o t  use  t h e  conputer-based system i t s e l f  a s  an 
ad junc t  t o  t h a t  process .  
( I n s e r t  E x h i b i t  2 about  h e r e )  
S ince  our u l t i m a t e  concern i n  measuring DSS usage i s  a s s e s s i n g  
t h e  impact on d e c i s i o n  making, a l l  t h r e e  types  of u s e  a r e  r e l evan t .  
However, they  pose markedly d i f f e r e n t  measurement problems. Hands-on 
usage i s  t h e  most e a s i l y  measured, and numerous p o s s i b l e  measures 
e x i s t .  A t  t h e  g ros s  l e v e l  ( i . e . ,  measuring only  q u a n t i t y  of u sage ) ,  
t h e s e  inc lude  t e r m i n a l  connect  t i m e ,  CPU t ime used ,  number of 
func t ions  executed, and number of r e p o r t s  reques ted .  A t  t h e  micro 
l e v e l  i e ,  measuring t h e  t y p e  of u s a g e ) ,  t h e  number of d i f f e r e n t  
func t ions  executed, t h e  ba lance  i n  usage a c r o s s  d f f f e r e n t  f u n c t i o n s ,  
and the t iming and sequence of f u n c t i o n  execu t ions  can  a l l  be 
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measured. 
While a l l  of t h e  v a r i a b l e s  suggested above could  a l s o  be  measured 
f o r  systems used through an in te rmediary ,  t h e  meaning of such 
measurements would be ve ry  d i f f e r e n t  i n  t h e  l a t t e r  case.  Our concern 
is  understandng t h e  impact on t h e  dec is ion  maker, bu t  i n  t h i s  ca se  
d i r e c t  measures of p h y s i c a l  system usage can only  t e l l  u s  about  t h e  
i n t e r n e d i a r y .  Thus, we need t o  measure what passes  between t h e  
dec i s ion  maker a n d  t h e  in te rmediary ,  t h e  hands-on use r .  T h i s  could be 
t h e  number (and n a t u r e )  of r eques t s  f o r  information made by t h e  
dec i s ion  maker t o  t h e  in te rmediary ,  o r  t he  number of r e p o r t s  based on 
system output  rece ived  by t h e  dec i s ion  maker. Another p o s s i b i l i t y  i n  
t h i s  case  i s  t o  measure t h e  dec i s ion  maker's percept ion  of t h e  degree 
t o  which he uses t h e  system. 
I n  t h e  case  of conceptua l  usage, t h e r e  a r e  no phys i ca l  even t s  o r  
a c t i v i t i e s  which can  be measured a s  i n d i c a t o r s  of usage, s o  we can  
only r e l y  on pe rcep tua l  measures. One such measure i s  t h e  dec i s ion  
maker's percept ion  of t h e  degree of i n f l u e n c e  t h e  system -- or more 
l i k e l y ,  t h e  process  of exp lo r ing  and developing t h e  system -- has  on 
h i s  d e c i s i o n  making process .  Another is  t h e  degree t o  which t h e  
d e c i s i o n  maker's conceptua l  s t r u c t u r e  changes t o  r e f l e c t  t h e  concepts  
embodied by t h e  system ( S t a b e l l  [I9741 has  used t h i s  t y p e  of measure 
i n  an  a t tempt  t o  understand hands-on usage a t  t h e  micro l e v e l ) .  
These va r ious  measures of D S S  usage a r e  summarized i n  Exh ib i t  2.  
The remainder of t h i s  s e c t i o n  w i l l  examine some of t h e  problems which 
a r i s e  i n  t r y i n g  t o  apply t h e s e  measures. 
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Usage Measurement Problems 
A s  i s  indica ted  i n  t h e  discussion above, both the  general  pa t t e rn  
of system usage (e.g.,  hands-on, intermediated,  o r  conceptual) and t h e  
reason f o r  usage measurement (e.g.,  assessment of o v e r a l l  success o r  
r e sea rch)  suggest  whlch measures of usage might be most appropriate.  
There a r e  a l s o  a number of measurement problems which should be 
considered i n  cnoosing a usage measure, Generally, these  problems a r e  
noc sn+?clEic t o  any one  tisage pa t t e rn  o r  measurement purpose. Three 
problems t o  be considered here  a r e  ( 1 )  ob jec t ive  vs. subjec t ive  
neasures,  ( 2 )  time period of measurement, and ( 3 )  s i n g l e  v a r i a b l e  vs. 
multi v a r i a b l e  melsuras. 
It i s  o f t en  poss ib le  t o  a s sess  usage with both o b j e c t i v e  (i.~., 
physica l )  and subj2ccive ( i . e . ,  perceptual )  measures. While these  two 
types of measures normally a r e  co r re la t ed ,  t h e  c o r r e l a t i o n  i s  f a r  from 
p e r f e c t  (See Exhibit  3 ) ;  some users  tend t o  overest imate t h e i r  usage, 
while o t h e r s  underestimate it. Thus, i f  ob jec t ive  measures a r e  
a v a i l a b l e ,  they a r e  i n  genera l  p re fe rab le  t o  sub jec t ive  measures. 
This i s  e s p e c i a l l y  t r u e  i n  the  case of research  which requ i res  micro 
l e v e l  usage measurement; r e l i a b l e  s u b j e c t i v e  measures of timing, 
balance, and sequence a r e  l i k e l y  t o  be e s p e c i a l l y  d i f f i c u l t  t o  obtain.  
( I n s e r t  Exhibi t  3  about here.)  
DSS usage occurs over a  per iod  of time, and i n  most cases  the  
p a t t e r n  of u s e  i s  not  uniform. This  r a i s e s  two important quest ions.  
F i r s t ,  when should usage be measured? And second, over what per iod  
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should it be measured? The ques t ion  of when t o  measure usage nus t  be 
answered i n  reference t o  the  purpose of the  measurement. Unless t h e  
purpose i s  t o  understand the  dynamics of system adoption, it does not  
make sense  t o  measure usage immediately a f t e r  the  system is i n s t a l l e d .  
Normally, seve ra l  months o r  longer a r e  required before usage w i l l  
reach an i n i t i a l  s teady s t a t e .  
( I n s e r t  Exhibi t  4 about here.)  
For most DSS use r s ,  the  amount of usage Is not uniform over time. 
Light  u s e r s  may use a system heavi ly  over s h o r t  per iods ,  and heavy 
use r s  nay have periods of very l i t t l e  usage. Xeasuring usage over t o o  
s h o r t  a period could produce a very u n r e a l i s t i c  p i c t u r e  of t h e  amount 
of system usage. Exhibi t  4 p resen t s  da ta  from a recen t  s tudy 
[Ginzberg, 19811 which show how ind iv idua l  DSS users '  usage l e v e l s  
va r i ed  from month t o  month. In o rde r  t o  minimize the  impact of s h o r t  
term v a r i a t i o n s ,  a r e l a t i v e l y  long measurement period ( 5  months) was 
used i n  t h a t  study. Another p o s s i b i l i t y  would be t o  sample usage f o r  
a number of s h o r t  periods wi th in  a f a i r l y  long o v e r a l l  period. 
Obviously, t h e  appropr ia te  length of t h e  measurement per iod  w i l l  vary 
with t h e  frequency and r e g u l a r i t y  of use  of t h e  DSS being s tudied .  
( I n s e r t  Exhibi t  5 about  here . )  
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A f i n a l  ques t ion  i n  s e l e c t i n g  a measure of DSS usage i s  whether 
t o  u se  a s i n g l e  v a r i a b l e  measure, m u l t i p l e  s i n g l e  v a r i a b l e  measures, 
o r  a mul t i -var iab le  index. To answer t h i s  we must ask aga in  what we 
a r e  t r y i n g  t o  measure. The answer i s  t h e  degree t o  which t h e  DSS is 
be ing  used t o  support  dec i s ion  making. Unfortunately,  we cannot 
measure t h i s  d i r e c t l y ,  b u t  must measure i n s t e a d  t h e  degree t o  which 
t h e  DSS appears  t o  be used t o  suppor t  dec is ion  making. But which is  a 
b e t t e r  measure of t h i s  -- t e rmina l  connect t i m e ,  CPU t ime,  number of 
r e p o r t s  reques ted ,  o r  something e l s e ?  That t h e s e  v a r i a b l e s  a r e  not  
t h e  same and w i l l  no t  p re sen t  i d e n t i c a l  p i c t u r e s  of usage i s  shown by 
t h e  d a t a  i n  Exhib i t  5.  D i f f e r e n t  systom u s e r s  a r e  l i k e l y  t o  have 
d i f f e r s*% p a t t e r c s  of usage. Some w l l  spend l i t t l e  t ime a t  t h e  
t e rmina l ,  b u t  w i l l  execute  many f u n c t i o n s  and produce many r e p o r t s .  
Others  w i l l  spend cons iderable  t e rmina l  t ime reviewing only  a few 
r e p o r t s .  Since it i s  seldom c l e a r  which of t h e s e  p a t t e r n s ,  i f  e i t h e r ,  
r e p r e s e n t s  more usage, it i s  probably b e s t  t o  use a composite measure 
of  usage ( a n  index) .  
In  summa~y, t h e r e  a r e  numerous p o s s i b l e  i n d i c a t o r s  of D S S  usage. 
The one o r  ones t h a t  a r e  a p p r o p r i a t e  i n  a given s i t u a t i o n  depend on 
t h e  genera l  p a t t e r n  of  system usage and t h e  purpose t o  which usage 
measures a r e  t o  be put .  Fu r the r ,  s e l e c t i o n  of usage measures must be 
tempered by an understanding of t h e  measurement p o s s i b i l i t i e s  and 
problems which e x i s t  i n  each s i t u a t i o n .  
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111. Encour3ginq DSS Usage 
-
It was s t a t e d  e a r l i e r  t h a t  key concerns of many DSS p r a c t i t i o n e r s  
a r e  a s su r ing  t h a t  t h e  DSS they bu i ld  w i l l  be used and encouraging 
f u r t h e r  use  of those DSS t h a t  have already been implemented. This  
sec t ion  w i l l  review those  t echn ica l  and organiza t ional  f a c t o r s  which 
\ 
appear t o  have an impact on DSS usage. Special  a t t e n t i o n  w i l l  be paid 
t o  those  f a c t o r s  which p r a c t i t i o n e r s  a r e  most l i k e l y  t o  be a b l e  t o  
manipulate. Since t h e  needs f o r  hands-on use o f t en  d i f f e r  from those  
f o r  intermediated use,  t h e  d iscuss ion w i l l  i nd ica te  which type  of use 
each f a c t o r  i s  l i k e l y  t o  encourage. Conceptual use w l l  not  be 
discussed fu r the r  i n  t h i s  paper, a s  t h i s  type of usage i s  seldom t h e  
g ~ a i  of the  system bu i lde r .  
Technical Factors 
The technica l  f a c t o r s  t h a t  can a f f e c t  DSS usaage a r e  t h e  
c h a r a c t e r i s t i c s  of t h e  system i t s e l f ,  inc luding both tile model (system 
content )  and t h e  de l ive ry  veh ic le  ( u s e r  i n t e r f a c e ) .  Many of these  
f a c t o r s  a r e  derived from L i t t l e ' s  [I9701 statement of t h e  requirements 
f o r  a  "decision calculus."  The r e s u l t s  of research on a number of t h e  
i n t e r f a c e  f a c t o r s  a r e  discussed i n  Schneiderman [ 19801 . 
Seven c h a r a c t e r i s t i c s  of t h e  rnodei seem p a r t i c u l a r l y  important .  
These a r e  ( 1 )  o v e r a l l  model q u a l i t y ,  ( 2 )  s i m p l i c i t y ,  ( 3 )  robustness ,  
( 4 )  ease  of .control ,  ( 5 )  f l e x i b i l i t y ,  (6) da ta  a v a i l a b i l i t y ,  and ( 7 )  
ease of communication. 
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Overa l l  model q u a l i t y  concerns t he  t e c h n i c a l  accuracy of t h e  
system. Is it a  good r e p r e s e n t a t i o n  of what it purpor t s  t o  r ep re sen t?  
Is it f r e e  from e r r o r s  o r  bugs? A system which con ta ins  e r r o r s  is 
l i k e l y  t o  produce r e s u l t s  which a r e  obviously wrong. Th i s  w i l l  
d e s t roy  u s e r  confidence i n  t h e  system, and u s e r s  w i l l  no t  u se  a  system 
they  do n o t  t r u s t .  A model of h igh  t echn ica l  q u a l i t y  is  of paramount 
importance whether usage is hands-on o r  intermediated.  
S impl i c i ty  r e f e r s  t o  t h e  ease  of model unde r s t andab i l i t y .  A 
simple model -- i nc lud ing  r e l a t i v e l y  few v a r i a b l e s ,  r e l a t i o n s h i p s ,  and 
phenomena -- w i l l  be more e a s i l y  comprehended by t h e  use r  t h a n  w i l l  a  
coaplex nodei. S ince  most managers a r o  r e l u c t a n t  t o  base d e c i s i o n s  on 
something they  do not  unders tand ,  t h e  importance of t h i s  f a c t o r  should 
be q u i t e  apparent .  Care must be t aken ,  however, t o  a s s u r e  t h a t  t h e  
model i s  not  t oo  simple. Th i s  can r e s u l t  i n  obvious ly  i n c o r r e c t  
answers whish w i l l  d i scourage  f u r t h e r  use. Model s i m p l i c i t y  i s  more 
Anportant f o r  hands-on usage than  f o r  in te rmedia ted  usage. I n  t h e  
l a t t e r  case ,  a  more complex model can be expla ined  t o  t h e  dec i s ion  
maker by an  in te rmediary  wi th  s u b s t a n t i a l  t e c h n i c a l  e x p e r t i s e .  
L i t t l e  [I9701 d e s c r i b e s  a  robus t  model a s  one which cannot  be 
caused t o  g ive  a s i l l y  answer. He c i t e s  t h e  example of a model 
r e l a t i n g  s a l e s  revenue t o  promotional  expendi ture .  If t h i s  
r e l a t i o n s h i p  i s  r ep resen ted  a s  be ing  l i n e a r ,  t h e n  t h e  model would 
suggest  t h a t  t h e  op t ima l  promotional  spending l e v e l  i s  e i t h e r  z e r o  o r  
i n f i n i t e .  Since n e i t h e r  answer makes sense ,  t h e  u s e r  would l i k e l y  
l o s e  confidence i n  t h e  model and s t o p  us ing  it. Like  s i m p l i c i t y ,  
robustness  is  most impor tan t  i n  t h e  case  of hands-on usage.  I n  
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i n t e r ~ ~ e d i a t e d  usage, system oatputs  can be screened t o  a s su re  t h a t  
they hrs s e n s i b l e  before being passed on t o  t h e  decis ion  maker. 
Ease of con t ro l  r e f e r s  t o  the  aegree t o  which t h e  user  can fo rce  
t h e  model t o  produce t h e  r e s u l t s  he wants by manipulzting t h e  inputs .  
Since DSS ar? meant t o  be an adjunct  t o  managerial judgement, no t  a 
\ 
replacement f o r  it, it i s  important t h a t  t h e  system produce r e s u l t s  
cons i s t en t  with t h e  u s e r ' s  judgement. Counter- intui t ive r e s u l t s  a r e  
not  l i k e l y  t o  be bel ieved,  and w i l l  r e s u l t  i n  l i t t l e  use of the  
system. A s  with the  previous two f a c t o r s ,  ease of con t ro l  i s  most 
important f o r  hands-on use .  
A f l e x i b l e  model i s  one which can be r e a d i l y  adapted t o  changing 
s i t u a t i o n s  o r  prablems. F l e x i b i l i t y  i s  important because t h e  problems 
a manager f aces  cb3nge. Fur ther ,  h i s  understanding of problems 
changes, and with t h i s  s o  m u s t  t h e  problem represen ta t ion  embedded i n  
t h e  DSS. Without f l e x i b i l i t y ,  a D S S  w i l l  soon l o s e  i t s  usefulness  
because it w i l l  no longer correspond t o  r e a l i t y .  F l e x i b i l i t y  i s  
equally important i n  both hands-on and intermediated usage. 
While no computer-based system i s  l i k e l y  t o  be used i f  t h e  da ta  
it i s  t o  opera te  on a r e  unavai lable ,  da ta  a v a i l a b i l i t y  t a k e s  on a 
spec ia l  meaning i n  t h e  case  of DSS. Many dec i s ion  problems t h a t  a 
manager dea l s  with a r e  shor t - l ived.  A DSS can be used t o  work on t h a t  
problem only during its s h o r t  l i f e t ime .  For problems with s u b s t a n t i a l  
da ta  requirements, t h l s  o f t e n  means t h a t  t h e  da ta  must e x i s t  i n  
machine readable form, a-ccessible t o  t h e  DSS before  t h e  problem 
a r i s e s ;  i f  not ,  t h e  problem w i l l  d isappear before  t h e  da ta  can be 
aade ava i l ab le  t o  t h e  system. Data a v a i l a b i l i t y  i s  equal ly  c r i t i c a l  
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t o  tile usagc cf data-fr. tensive i?SS both I n  !lands-on node and through 
an  rn ts rmediary .  
Ths f i n a l  system con ten t  c h a r z c t z l - i s t i c ,  e a s e  of ccxnmunication, 
concerns t h e  unde r s t andab i l i t y  of  system i n p u t s  and outputs .  Cen t r a l  
, t o  t h i s  is  t h e  use o f  o p e r a t i o n a l l y  meaningful teims t o  express  i n p u t s  
and ou tpu t s .  The u s e  of terms which a r e  c o n s i s t e n t  wi th  those  t h e  
manager normally uses  i n  deaing wi th  h i s  environment provides  a  needed 
l i n k  between t h e  model and t h e  dec i s ions  it i s  designed t o  support .  
T h i s  l i n k  i s  most important f o r  hands-on usage. In  t h e  case  of 
i n t e rmed ia t ed  usage, t h e  in te rnbediary  can,  i f  necessary,  make t h e  
t r a n s i a t i o n  between t h e  dec i s ion  maker 's language and t h e  model's. 
X 1 l  seven system con ten t  c h a r a c t e r i s t i c s  descr ibed  above can be 
manipulated by DSS b u i l d e r s .  Wnile, c l e a r l y ,  t h e  importance of 
i n d i v i d u a l  c h a r a c t c - r i s t i c s  w i l l  vary from system t o  systam, a t t e n t i o n  
t o  t h e s e  c h a r a c t e r i s t i c s  dur ing  system development should r e s u l t  i n  a  
high q u a l i t y ,  u sab l s  model. Good system con ten t  by i t s e l f ,  however, 
is  no t  enough. A high q u a l i t y  d e l i v e r y  mechanism o r  i n t e r f a c e  i s  a l s o  
important .  S i x  key c h a r a c t e r i s t i c s  of t h e  i n t e r f a c e  a r e :  ( 1 )  " f a s t "  
response,  ( 2 )  "pa in l e s s "  i n p u t ,  ( 3 )  f l e x i b l e  c o n t r o l  language, ( 4 )  
meaningful e r r o r  messages, (5) graph ic s  ou tpu t ,  and (6) t e rmina l  
a e s t h e t i c s .  
System response t ime must be f a s t  enough n o t  t o  i n t e r f e r e  wi th  
t h e  u s e r ' s '  p rog res s  i n  working on a problem. I n  hands-on use of a n  
on-line system, t h e  u s e r  expec t s  the system t o  respond w i t h i n  a  few 
seconds (though longe r  response t i m e s  w i l l  be accep tab le  i f  t h e  u s e r  
be l i eves  he has asked t h e  system t o  perform a complex t a s k ) .  Long 
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waizs  Eor system resonse  w i l l  f o r c e  t h e  use r  t o  i n t e r l e a v e  o t h e r  
a c t i v r t ~ e s  wrth h i s  use of t h e  DSS, and nay discourage hands-on use. 
F a s t  response is a l s o  important  i n  in te rmedia ted  usage i f  t h e  dec i s ion  
maker i s  p h y s i c a l l y  p r e s e n t  while  t h e  system is being used. I f ,  
however, t h e  in te rmediary  uses  t h e  system i n  a l o c a t i o n  t h a t  i s  
p h y s i c a l l y  s epa ra t ed  from t h e  dec i s ion  maker, response time i s  l e s s  
c r i t i c a l .  
The mode of i n p u t  can have a s e r i o u s  impact on DSS usage. Many 
managers e i t h e r  cannot o r  do no t  l i k e  t o  type.  Thus, usage of a DSS 
which r e q u i r e s  a high volume of typed i n p u t  may be l imi ted .  L igh t  
pens ,  menu s e l e c t i o n ,  and s t r u c t u r e d  d i a l o g  can be used t o  l i m i t  t h e  
amount of t yp ing  requi red .  Typing i s  u s a l l y  no t  a problem wi th  
systems used through an in te rmediary ,  s i n c e  many in t e rmed ia r i e s  a r e  
p r o f i c r e n t  t y p i s t s .  
An unforg iv ing  language f o r  communicating wi th  t h e  DSS can 
f r u s t r a t e  t h e  use r  and l e a d  t o  h l s  avold%nq use of the system. A 
number of p o s s i b l e  problems need t o  be considered i n  des igning  a 
c o n t r o l  language. Novice o r  i n f r e q u e n t  u s e r s  need prompting, 
coaching, and explana t ions ,  bo th  of what t h e  system can do and of what 
i n p u t s  it requ i r e s .  Frequent u s e r s ,  however, w i l l  qu i ck ly  t i r e  of 
l ong  explana t ions  and prompts from t h e  system, and need only  b r i e f  
reminders from t h e  system. On s o l u t i o n  i s  t o  have m u l t i p l e  modes of 
i n t e r a c t i o n  (e 'g . ,  Novice o r  E x p e r t ) ,  and t o  a l low t h e  use r  t o  s e l e c t  
t h e  mode he wants. Another problem occur s  because u s e r s  make e r r o r s  
and change t h e i r  minds. There should be  some mechanism f o r  g r a c e f u l l y  
backing o u t  of  a command sequence o r  changing a p a r t  of t h e  sequence. 
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S t i l l  another  problem occurs i n  systsrns which use key words. Users 
rnsy not remember whether t h e  proper command i s  RUN, EXECUTE, 
CN;CUL?.TE, or DO,  an? they need scme mechailism to  recoanize synonyms 
or ta a ~ d  the" r e c a l l  of the  c o r r e c t  key word. A cont ro l  language 
which handles these  types of problems decreases the  l ike l ihood t h a t  
use r s  w i l l  become f r u s t r a t e d  and abandon t h e  system. While a f l e x i b l e  
c o n t r o l  language i s  valuable f o r  any type of DSS usage, it i s  most 
important f o r  hands-on usage. It should be noted t h a t  research 
evidence t o  da te  does not show "natura l"  language i n t e r f a c e s  t o  be 
super io r  t o  wel l  designed s t ruc tu red  language i n t e r f a c e s .  (e.g.,  
System e r r o r  messages a r e  another important a t t r i b u t e  of t h e  
i n t e r f a c e .  While messages l i k e  IEB0392C o r  ERROR AT OCTAL LOCATION 
07603 might make sense t o  a computer exper t ,  they a r e  of no help  t o  a 
manager who i s  t r y i n g  t o  use a DSS t o  so lve  a probiem. Meaningful 
e r r o r  messages a r e  e spec ia l ly  c r i t i c a l  f o r  systems used d i r e c t l y  by 
decis ion  makers. 
Some discussions of DSS have s t r e s s e d  t h e  need f o r  graphics ( a s  
opposed t o  t a b u l a r )  output.  The research  evidence i n  t h i s  a rea  i s  f a r  
from conclusive; some s t u d i e s s  suggest  t h a t  graphics is super io r  t o  
t a b u l a r  output ,  but  o t h e r s  sugges t  t h e  reverse .  Perhaps +he answer i s  
t h a t  it depends l a rge ly  on t h e  cogn i t ive  s t y l e  of t h e  system user .  
This  would suggest t h a t  f l e x i b i l i t y  i n  output  format i s  t h e  b e s t  way 
t o  assure  DSS usage, a s  t h i s  would al low t h e  user  t o  choose t h e  format 
most comfortable t o  him. 
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A f i n a l  i n t e r f a c e  c h a r a c t e r i s t i c  is  terminal a e s t h e t i c s ,  o r  how 
ob t rus ive  i s  t h e  terminal? This includes such f a c t o r s  a s  noise ,  
g l a r e ,  and physica l  s i z e .  Hands-on usage by a manager i s  most l i k e l y  
i f  t h e  te rminal  i s  i n  h i s  o f f i c e ,  near  h i s  desk. Xany managers ob jec t  
t o  having l a r g e ,  ugly, noisy terminals  i n  t h e i r  o f f i c e s .  Though t h i s  
seems a r a t h e r  pedes t r ian  i s s u e ,  it can impact t h e  l ike l ihood of 
system usage. Terminal a e s t h e t i c s  i s  considerably l e s s  important i n  
cases of intermediated usage. 
The inpact  these s i x  i r i te r face  c h a r a c t e r i s t i c s  w i l l  have on DSS 
usage i s  sccondary t o  t h a t  of the  model c h a r a c t e r i s t i c s .  That is ,  
unless  the  model is adequate, usage i s  unlikely no matter  how good t h e  
i n t e r f a c e .  However, a  good model can go unused because of a  poor 
i n t e r f a c e .  Clear ly ,  a  wel l  designed i n t e r f a c e  i s  more important f o r  
hands-on usaqe than f o r  usage through an intermediary. In  t h e  l a t t e r  
case ,  t h e  g rea te r  the  in termediary ' s  computer e x p e r t i s e ,  t h e  l e s s  
important the  i n t e r f a c e  becomes. 
organiza t ional  Factors  
The t echn ica l  f a c t o r s  t e l l  only ha l f  the  s t o r y  about any DSS. 
These systems a r e  used wi th in  some organiza t ional  context ,  and t h a t  
context  can have a t  l e a s t  a s  g r e a t  an impact on system usage a s  can 
t h e  a t t r i b u t e s  of t h e  system i t s e l f .  The o rga -dza t iona l  f a c t o r s  tend 
t o  be broader and a r e  less easy t o  nea t ly  c h a r a c t e r i z e  than  t h e  
t echn ica l  f a c t o r s .  Four organiza t ional  f a c t o r s  which seem t o  be 
p a r t i c u l a r l y  important a r e  ( 1 )  organiza t ional  suppor t ,  ( 2 )  perceived 
value, ( 3 )  development c l ima te ,  and ( 4 )  system f i t .  
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Management suppor t  has  long  been recognized a s  an  impor tan t  
f a c t o r  i n  a s s u r i n g  system succes s  ( e .g . ,  G a r r i t y  [I9631 ) ,  and a l l  of 
t h e  r e sea rch  evidencz shows it i s  equa l ly  important  f o r  DSS success .  
The concept of o r g a n i z a t i o n a l  support  f o r  a system goes beyond t h a t  o f  
managanent suppor t ,  and a l s o  h e l p s  t o  d e f i n e  i n  o p e r a t i o n a l  terms what 
c o n s t i t u t e s  adequate management support .  ~anagemen t ' s  s ay ing  t h a t  it 
suppor t s  t h e  m e  of a DSS is  seldom enough. Adequate r e sou rces  t o  
suppor t  and promote t h e  system must a l s o  be provided. One i s s u e  h e r e  
i s  system availability: A r e  t h e r e  enough t e rmina l s  t o  meet t h e  
demands of u se r s?  Does t h e  system r e c e i v e  a high enough p r i o r i t y  t o  
provide  good response? I n  t h e  ca se  of in te rmedia ted  usage,  a r e  t h e r e  
ehough t r a i n e d  in t e rmed ia r i e s?  T ra in ing  i s  ano the r  i s s u e :  Are 
mechanisms f o r  formal  and informal  t r a i n i n g  provided,  o r  a r e  u s e r s  
s i r p l y  given a manual and t o l d  t o  l e a r n  by themselves? Do t r a i n i n g  
s e s s i o n s  show u s e r s  how t o  use t h e  system i n  t h e  c o n t e x t  of t h e i r  
jobs,  o r  j u s t  how t o  o p e r a t e  t h e  system? Perhaps t h e  o v e r r i d i n g  i s s u e  
i s  whether management makes it c l e a r  t h a t  t h e y  want u s e r s  t o  u s e  t h e  
system (e .g . ,  by r e q u i r i n g  system ou tpu t s  a s  documentation f o r  
d e c i s i o n s )  o r  no t .  A DSS which c l e a r l y  h a s  t h i s  t y p e  of suppor t  from 
management i s  l i k e l y  t o  be used; one t h a t  does n o t  i s  l i k e l y  t o  be 
viewed a s  a d i s t r a c t i o n  from work t h a t  must g e t  done. 
Perceived system va lue ,  though it has r e c e i v e d  much less 
a t t e n t i o n  than  management suppor t  a s  a de te rminant  o f  system succes s ,  
is of  equal  Ymportance. Perce ived  va lue  h a s  two components -- t h e  
perce ived  importance of  t h e  problem addressed  by t h e  DSS and t h e  
perce ived  use fu lnes s  of t h e  DSS i n  a d d r e s s i n g  t h e  problem. Importance 
i s  o r g a n i z a t i o n a l l y  determined: Does t h e  DSS d e a l  w i t h  a problem o r  
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i s s u e  t h a t  people  i n  t h e  o rgan iza t ion  Ja r?  about  and pay a t t e n t i o n  t o ?  
Perce ived  ssz!fulness of  t h e  C S S  ss p a r t i a l l y  determined by i t s  
techn!.csl c h a r a c t e r i s t j . ~ ~ ,  but equa l ly  important  'I.s tte b e l i e f  by 
%embers of t h e  orgznLzaclon t h a t  previ0usL.y o x i s t i n g  aechanisms f o r  
d e a l i n g  v ~ t h  t h e  f o c ~ l  problem a r e  inadequate .  Organ iza t iona l  
t h e o r i s t s  r e f e r  t o  c h i s  as t h e  sx i s tknce  of a " f e l t  need." A DSS t h a t  
is  more e f f e c t i v e  t han  o t h e r  a v a i l a b l z  systems i n  d e a l i n g  wi tn  an 
impor tan t  problem w i l l  be seen  a s  va luab le  and is very  l i k e l y  t o  be 
used. 
Beyond management suppor t ,  t h e  one f a c t o r  c o n s i s t e n t l y  sugges ted  
as* a  p r e s c r i p t i o n  f o r  system succes s  i s  u s e r  p a r t i c i p a t i o n  i n  t h e  
sys+-em development process .  A l t e r  [I9783 h a s  argued,  however, t h a t  an 
equa l ly  impor tan t  c h a r a c t e r i s t i c  of t h e  development process  is 
i n i t i a t i o n  -- t h a t  i s ,  was t h e  p r o j e c t  i n i t i a t e d  by t h e  u s e r  o r  no t .  
H i s  d a t a  i n d i c a t e  t h a t  bo th  u s e r  i n i t i z t i o n  of and u s e r  p a r t i c i p a t i o n  
i n  system development a r e  r e l a t e d  t o  t h e  l i k e l i h o o d  of  system usage,  
though t h e  r e l a t i o n s h i p  is  f a r  from p e r f e c t .  Xore r e c e n t l y  I v e s  and 
Olson [1981],  i n  a  comprehensive survey of  t h e  i i t e r a t u r e  on u s e r  
involvement,  conclude t h a t  t h e  impact of  involvement on system usage 
i s  unclear ;  t h e  s p l i t  i s  roughly equa l  between s t u d i e s  showing a  
p o s i t i v e  r e l a t i o n s h i p  and s t u d i e s  showing none. 
The f o u r t h  o r g a n i z a t i o n a l  f a c t o r  l i k e l y  t o  a f f e c t  DSS usage i s  
sytem fit. System f i t  ha s  two dimensions.  The f i r s t  is  f i t  t o  the  
o rgan iza t ion ,  what Schu l t z  and S l e v i n  [ 19751 have c a l l e d  
"o rgan iza t iona l  v a l i d i t y . "  Organiza t ions  d i f f e r  a l o n g  many dimensions,  
includ'ing c e n t r a l i z a t i o n ,  i n t e r - u n i t  i n t e g r a t i o n ,  power d i s t r i b u t i o n ,  
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norms of coopera t ion ,  e t c .  DSS, t o o ,  d i f f e r  i n  t h e  degree t o  which 
they  f i t  wi th  c e r t a i n  con f igu ra t ions  of t h e s e  v a r i a b l e s .  For example, 
a  DSS which r e q u i r e s  t h e  c l o s e  coopera t ion  of marketing and product ion 
does not  f i t  we l l  with an o rgan iza t ion  i n  which t h e s e  two departments 
a r e  h igh ly  d i f f e r e n t i a t e d  and do n o t  have norms of cooperat ion.  The 
l i k e l i h o o d  of t h a t  s$s temvs  be ing  used i n  t h a t  organization i s  indeed 
small .  'Yhe second dj.n?ension of system f i t  is  f i t  t o  t h e  i n d i v i d u a l  
u s e r .  Izd2viduals  have d i f f e r e n t  problem so lv i2g  s t y l e s  ( s e e  McKenney 
and Kzen, [197.1]), and each s t y l e  has  i t s  own p r e f e r r e d  mode of 
ga the r ing ,  manipulat ing,  and p re sen t ing  d a t a  r e l e v a n t  t o  a  dec i s ion .  
Unless  t h e  DSS's c a p a b i l i t i e s  a r e  c o n s i s t e n t  with t h e  u s e r ' s  d e c i s i o n  
s t y l e ,  t h e  l i k e l i h o o d  of h i s  u s ing  it i s  smal l .  
Th i s  d i scuss ion  of o r g a n i z a t i o n a l  f a c t o r s  has  been b r i e f ,  b u t  
t h a t  should no t  be taken  t o  mean t h a t  they  a r e  not  i n p o r t a n t .  The 
p a s t  decade has  witnessed s u b s t a n t i a l  r e s e a r c h  e f f o r t  devoted t o  this 
a r e a  i n  an e f f o r t  t o  understand why t e c h n i c a l l y  good systems were 
t u r n i n g  o u t  t o  be f a i l u r e s  i n  p r a c t i c e ,  i .e.,  were no t  used. 
A t t en t ion  t o  t h e  o r g a n i z a t i o n a l  f a c t o r s  is c r i t i c a l  t o  DSS success ,  
and t h e s e  f a c t o r s  a r e  of equa l  importance f o r  bo th  hands-on and 
in te rmedia ted  usage. Like  t h e  t e c h n i c a l  f a c t o r s ,  t h e s e  o r g a n i z a t i o n a l  
f a c t o r s  can be manipulated by DSS b u i l d e r s ,  though o f t e n  no t  q u i t e  s o  
e a s i l y  o r  d i r e c t l y .  
( I n s e r t  Exh ib i t  6 a b o u t  here . )  
IV. Summary and Conclusions 
-
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E x h i b i t  6 p r e s e n t s  a  summary of t h e  t e c h n i c a l  and organFzat iona1 
f a c t o r s  which a r e  l i k e l y  t o  impact DSS usage. Many of  t h e  f a c t o r s  
which w i l l  a f f e c t  u s e r  s a t i s f a c t i o n  wi th  t h e  system a r e  t h e  same a s  
t h o s e  which a f f e c t  usage. Indeed, one would expect  t o  f i n d  some 
amount of feedback between usage and s a t i s f a c t i o n :  i n i t i a l  usage of  a  
" g ~ o d "  system l eads  t o  s a t i s f t c t ~ o n ,  which leads  t o  f u r t h e r  usage, 
cont inue5  s a t i s f a c t i o ? ,  ~ t c .  That  one o f t e n  f i n d s  low c o r r e l a t i o n s  
between these two v a r r a b l e s ,  even i.2 zhe case  of "good" systems, mzzy 
l a r g e l y  be due t(:, pc;or s p e c i E i c a t i o n  of the a t t i t u d e  be ing  measured. 
For example, "genera l  s a t i s f a c t j - o n "  wi th  a  DSS should no t  n e c e s s a r i l y  
be expected t o  c o r r e l a t e  w i th  usage a t  a  p a r t i c u l a r  t ime f o r  a  
s k e c i f  i c  problem ( Ajzen and Fishbein  [ 13771 d i s c u s s  t h e  
a t t i t ude -behav io r  c o r r e l a t i o n  problem i n  gene ra l ,  and Ives  and Olson 
[1981] provide an  e x c e l l e n t  d i scuss ion  of t h i s  problem i n  t h e  con tex t  
of  in format ion  systems).  Perhaps t h e  most w e  can say a t  t h i s  t ime i s  
t h a t  "general  s a t i s f a c t i o n * *  should ,  over  t h e  long run, l e a d  t o  g r e a t e r  
usage of a  DSS t han  "genera l  d i s s a t i s f a c t i o n . "  Thus, we should be 
concerned with t a k i n g  those  a c t i o n s  necessary  t o  promote s a t i s f a c i i o n ,  
and a long  with it we should g e t  usage. 
One f i n a l  conrzent seems worthwhile.  The problems a s s o c i a t e d  wi th  
measuring and encouraging s u c c e s s  of  DSS a r e  e s s e n t i a l l y  t h e  same a s  
t h o s e  we encounter wrth o t h e r  emerging types  of computer-based sys t - a s  
i n  o rgan iza t ions ,  no tab ly  data-base systems, i n q u i r y  systems, and 
o f f i c e  automation. Thus, i f  we a r e  a b l e  t o  master t h e s e  problems i n  
t h e  con tex t  of D S S ,  we wk l l  have so lved  them f o r  o t h e r  system types  as 
w e l l .  
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DSS USAGE VS. SATISFACTION 
Study Cor re l a t i on  S i g n i f i c a n c e  
--------------- ----------- ------------ 
Ginzberg [ 19811 -30 p<.05 
~ u c a s  El9761 N A N S 
~ u c a s  [I9783 Negative f o r  p< .05 
3 of 8 usage 
measures 
NA = d a t a  not  a v a i l a b l e  
NS = n o t  s i g n i f i c a n t  
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MEASURES OF D S 3  USAGE 
Hands-on 
- t e rmina l  connect  t i m e  
- CPU t ime 
- number of f u n c t i o n s  o r  r e p o r t s  reques ted  
- balance ,  t iming ,  and sequence of r e p o r t s  
In te rmedia ted  
- r e q u e s t s  t o  i n t e rmed ia ry  
- r o p o r t s  r ece ived  
- perce ived  use  
Conczpcual 
- change i n  conceptua l  s t r u c t u r e  
- percei:.red i n f l u e n c e  
Exhibit 2 .  
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ACTUAL VS . PERCEIVED USAGE CORRELATIONS 
Study C o r r e l a t i o n  s i g n i f  lcance N 
--------------- ----------- ----me------ --- 
G i n z b e r g  [I987 ] 
E x h i b i t  3 .  
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MONTH TO MONTH USAGE FLUCTUATIGNS 
\ 
AVERAGE MONTHLY USAGE QUIWILE 
5-XONTH AVERAGE 
USAGE QUINTEE JULY AUGUST SEPTEMBER OCTOBZR NOVEMBER 
FIRST 
( n=7 ) 
SECOND 
( n=e 
THIRD 2.75 3.13 2.89 2.63 3.38 




FIFTH 4.38 4.50 4 -88 4.88 5 .OO 
( n=8 ) (2-5 (4-5)  (4-5) (4-5) ( 5 )  
....................................................................... 
*Range of q u i n t i l e s  c o v e r e d  by t h i s  g roup  (5-month a v e r a g e  
q u i n t i l e )  d u r i n g  t h i s  month. 
E x h i b i t  4 .  
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*Pearson c o r r e l a t i o n s  ; n=39 system use r s .  
**Average of normalized va lues  of connect t ime,  t e rmina l  
s e s s i o n s ,  and f u n c t i o n s  executed. 
Exh ib i t  5. 
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FXCTCRS IMPACTING 3SS USAGE 
Tecnr-ical Factors 
syst .m ,:cntznt (molei)  c h a r a c t e r i s t i c s  : 
1 )  Overal l  q c a l i t y  u 
2 )  Sjmplicrt .7 ++ 
3 ) Ko!)us-,nass +A 
1 \ ,, 3ane .?< zcn t ro l  ++ 
5 ) Hlexibiii+zr ++ 
6 )  Zaca avarlabii i t :?  ++ 
7 )  Sase 25 c o m n l c a z ~ o n  i+ 
In te r face  c k a r % c c e r i s t i c s  :
: ) "?ast! '  rsspanse 
21 " P a i ~ l e s s "  inpu t  
3 )  Flexible  con t ro i  lanqzage 
4 )  Xeaningfui e r r o r  messagss 
5 )  Graphics output  
6 )  T o n i n a l  a e s t h e t i c s  
3rganFzatianal Factors  
1) Orqanlzat ional  support  ++ 
2 )  Perceived value +A 
- ,  5 ,  3eveiopment cliaate - i nvolvemant + 
4 )  Systec f i t  +-i- 
? = unkr,o..rn i.?.>dct Qn usage 
A+= l i ke i l -  t3 n?ve a stror,g impact on :ls.t,;e 
. .  . 
i = ~,::zA; t .2  halve 3:; innact  i f ?  U83C3e 
. , 9 - !-;.'..el,: cc  h.:-~.i .a;n:.:na: j.a?.ict 2;: i:Saqf? 
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